Text S2. Phylogenetic and Comparative Methods
Mitochondrial gene tree reconstruction. We utilized 1,247 bp of mtDNA corresponding to 934 bp of the protein-coding gene ND2 and 313 bp of the mitochondrial control region to generate a mitochondrial gene tree for subsequent phylogeneticallycontrolled statistical analyses. Previously published sequences were available for approximately half the taxa sampled; the remaining sequences were obtained via PCR and direct sequencing following standard protocols [S1, S2] (Table S7 ). Multiple sequence alignment for the final sequence set was performed using the L-INS-i strategy of the program MAFFT [S3] and then edited manually.
We used MrBayes v3.1.2 [S4] to generate a phylogeny of all Lake Malawi species sampled. We specified the GTR+I+G model of nucleotide substitution for these analyses following likelihood ratio tests in the program MrModeltest v2. 2 [S5] . We treated all model parameters as unlinked with a flat prior probability distribution. We performed three independent runs of four Metropolis-Hastings Coupled Monte Carlo Markov chains (MCMCMC), three hot and one cold. Each chain was run for 1,000,000 generations and trees were sampled every 1,000 generations. Posterior probability values for the resulting 50% majority rule consensus tree were estimated after discarding the first 10% of trees as burn-in.
The final 50% majority-rule consensus tree of this analysis is presented in Figure   S2A . As in other phylogenies of this group, internal branch lengths are extremely short, Phylogenetic studies that used very large numbers of nuclear gene markers have been able to resolve the Lake Malawi phylogeny with high statistical support at the genus level [S8, S16, S17]. These studies consistently found support for morphologically defined genera; however, the true phylogenetic relationships between genera remain unknown, and no large-scale study of both mbuna and non-mbuna genera are currently 3 available. To take this into account, we calculated nested ANOVAs, nesting species in genus and genus in clade, using only Lake Malawi genera of which we had sampled at least two species ( Figure S2D ). This approach is highly conservative because it makes no assumptions about phylogenetic relationships above the genus level, and assumes that each feeding style has evolved just once within each genus. Using this highly conservative approach, we found strong trends for associations between single cone sensitivities and feeding mode, consistent with our previous analysis. (Nested ANOVA, F 19,12 = 2.339, P = 0.068). Nested ANOVA was implemented in SPSS v17.0.
